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ABSTRACT

This research examines the ergonomic challenges faced by individuals with disabilities in performing basic prayer
movements such as Ruku' and Sujud in the context of the Sibu Mosque. Acknowledging the shortcomings of existing
chair designs in facilitating this movement, this study uses a multifaceted approach to understand the specific needs and
preferences of disabled worshipers. Through a combination of interviews, surveys and ergonomic assessments,
researchers carefully identified key design considerations to improve accessibility and comfort during this important
prayer movement. Subsequently, the researcher carefully developed and evaluated a prototype chair design that
incorporates these identified considerations, with the ultimate goal of empowering individuals with disabilities to perform
Ruku' and Sujud more easily and with dignity. The results of the research can significantly contribute to the development
of an inclusive mosque environment that supports the spiritual well-being and full participation of all congregations,
regardless of physical ability.
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INTRODUCTION

Islam strongly emphasizes the obligatory five-time prayer in congregation, especially in the mosque environment.
However, Muslim worshippers with physical disabilities often face challenges in performing the essential postures of
prayer, specifically the ruku' (bowing) and sujud (prostration) positions. This research paper aims to propose an
ergonomic chair design that caters to the unique needs of these individuals, enabling them to participate in congregational
prayers with ease and dignity. This oversight can inadvertently exclude disabled worshippers from fully engaging in the
communal act of prayer, undermining the inclusive nature of the masjid. To address this concern, the proposed ergonomic
chair design incorporates features that accommodate the specific needs of worshippers with disabilities, ensuring their
comfort and active participation during the ritual movements of prayer.

PROBLEM STATEMENT

Traditional mosque design often overlooks the accessibility requirements of disabled individuals, inadvertently excluding
them from full participation in prayers. Existing chair designs frequently lack adequate support and flexibility for
comfortable Ruku' and Sujud, causing pain and hindering worship. The absence of standardized ergonomic guidelines for
prayer chairs further exacerbates this issue.

ICCWED



mailto:mshazwan@uts.edu,my

Proceedings — 19th Putrajaya International Conference on Children, Women, Elderly and Person with
Disabilities (PiCCWED 19), 30 November 2024, Online Conference. [EHESINWAPERYE)

AIM

The aim of this research is to design and evaluate ergonomic chairs that enable disabled individuals to perform Ruku' and
Sujud with ease and comfort, thereby enhancing their participation in religious activities at Masjid Sibu.

RESEARCH OBJECTIVE

e To identify existing specific chair design problems experienced by the disabled.
e To develop and evaluate ergonomic chair designs that facilitate Ruku' and Sujud for disabled worshippers,
thereby improving their participation in religious activities at Masjid Sibu.

RESEARCH QUESTION

=  What is/are specific chair that could potentially used for people with special abilities during ruku’ and sujud
when performing salat?

= How can chair designs be optimized to enhance the accessibility and comfort of Ruku' and Sujud for disabled
individuals at Masjid Sibu?

SIGNIFICANCE OF STUDY

This research has several important implications first, improved accessibility: By addressing the ergonomic challenges
faced by individuals with disabilities, this research will contribute to creating a more inclusive and welcoming
environment in the Sibu Mosque. Second, enhanced participation: The development of appropriate prayer aids will enable
individuals with disabilities to participate more fully in religious ceremonies, fostering a sense of belonging and spiritual
well-being. Third, informative guidelines: Research findings will provide valuable insight into design requirements for
prayer chairs, inform future developments and promote accessibility in other religious institutions. Fourth, community
impact: This study will have a positive impact on the wider community by promoting inclusion and understanding of the
needs of individuals with disabilities.

LITERATURE REVIEW

MOSQUE IN ASIA

The role of mosques (Masjid) in Asia goes beyond mere places of worship; they serve as important community centres,
cultural landmarks, and agents of social change. The importance of these various aspects is evident across various Asian
contexts. Looking at the importance of mosque architecture in Asia exhibits a combination of local styles and Islamic
traditions significantly such as the Taipei Grand Mosque, which integrates Umayyad and Ottoman elements, reflecting
Taiwan's unique cultural landscape (Broilo, 2019). Similarly, South Asian colonial mosques illustrate the evolution of
Islamic architecture under colonial influence (Kazimi, 2022). In addition, the mosque became a place which plays an
important role in disaster management, acting as an information centre and evacuation site, further increasing community
resilience (Mohit, 2014). Their influence extends to urban revitalization, as seen in Seoul, where mosques have changed
neighbourhood dynamics since their inception (Drews, 2022). In some regions, mosques are built as monumental
structures that emphasize their role in shaping the religious landscape and cultural identity throughout Asia (Koch et al.,
2018). While mosques are primarily seen as religious spaces, their broader social, cultural, and architectural impacts
highlight their importance in Asian societies.

MOSQUE IN MALAYSIA

Looking at the role of mosques in Malaysia which goes beyond a mere place of worship; it serves as an important
community center, an economic support system and a model for sustainable architecture. The importance of these various
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aspects highlights the growing function of the mosque in contemporary Malaysian society. Among the factors obtained
is Economic Empowerment. Mosques in Malaysia actively contribute to the local economy through mechanisms such as
zakat and waqf. These institutions provide financial assistance and resources to improve the economic status of the
Muslim community, showing their important role in economic welfare (Wakil et al., 2024). In addition, Social and
Educational Functions historically speaking. Mosques in Malaysia have become centres of social and educational
activities, echoing their importance in the time of the Prophet Muhammad. They continue to serve as hubs for community
engagement and knowledge dissemination, adapting to modern needs while maintaining their fundamental role
(Shahbuddin & Gunardi, 2023). Next, Architectural Sustainability. Recent studies emphasize the need for sustainable
design in mosques, supporting green architecture to reduce carbon footprints. The Raja Fi Sabilillah Mosque exemplifies
this approach, using passive cooling and renewable energy to improve environmental sustainability (Ismail & Rashid,
2023). Additionally, vernacular design principles are being integrated into modern mosque architecture to improve
thermal performance (Nawayai et al., 2023). On the other hand, some argue that the focus on modernization may
overshadow traditional practices and community involvement that have the potential to dilute the mosque's original
purpose as a centre of spiritual and community life.

MASJID AN-NUR, SIBU

An-Nur Mosque in Sibu, Sarawak serves as an important religious and community hub with efforts to increase its reach
and function. Recent studies highlight various aspects of community engagement architecture and its technology
integration. Community involvement in this mosque has a capacity of 200 people, but attendance during normal prayers
is low with an average of around 20 people present ("Implementation of Google Sites as a means of digital marketing of
mosque an-nur", 2023). Therefore, a digital marketing initiative using the Google Site was implemented and has resulted
in an increase of 24 visitors in one day after the launch, showing a positive response to the online reach ("Implementation
of the Google Site as a means of digital marketing of Masjid an-nur", 2023). Therefore, the involvement of the youth in
the mosque plays an important role in approaching the community, organizing activities that not only involve young
members but also attract the participation of the wider community (Arlina et al., 2023).

MOSQUE FACILITIES

The design of prayer facilities in mosques often ignores the needs of individuals with physical limitations leading to
significant accessibility challenges. Research shows that many mosques lack important features such as ramps, accessible
toilets, and designated prayer areas for people with disabilities (PWD) (Subardi et al., 2024)(Yahya et al., 2024). A
comprehensive study of Malaysian mosques emphasizes that entrance facilities are particularly problematic with 47
articles emphasizing its inadequacy (Yahya et al., 2024). Furthermore, studies suggest that inclusive mosques should
include physical, social and management dimensions to effectively accommodate the disabled (Hanun et al., 2023).
Capacity building for mosque administrators is important because many lack the knowledge and resources to improve
accessibility (Anama et al., 2023). Finally, a case study in Lombok revealed that most mosques do not provide the
necessary facilities such as wheelchair access and sign interpreters thereby marginalizing individuals with disabilities
(Naamy, 2023). Despite these challenges, there is growing awareness and support for inclusive design in mosque
architecture, which could lead to significant improvements in accessibility for the disabled in the future.

SALAT AND MOVEMENT

Prayer is one of the pillars of Islam that Muslims do five times a day. This is because it was ordered by Allah SWT to be
done for every Muslim who has reached the end of puberty (P. Mani, et al, 2021). Prayer is a practice that is obligatory
for all Muslims who meet the conditions. In addition to being an obligatory act of worship, prayer can also benefit mental
and physical health and can provide peace of mind (R. Fauzi, 2008). Various diseases such as weak heart, high blood
pressure, joint pain, bone pain, eye pain and so on can be avoided by every muscle movement of the body in daily prayer
(R. Fauzi, 2008). Another opinion states that there is a positive relationship between the material movement system in
humans and the movement of prayer when takbiratul ihram, bowing, prostrating, sitting between two prostrations and
salam (M. Nasrudin (2021). Focusing on movement in prayer has been studied for its various health benefits across
different demographics. There is some research showing that this movement can have a significant impact on physical
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health, flexibility and mental well-being. According to Irianto, among the important points that are affected by the prayer
movement on physical health are from a combination of spine and prayer. A study on adolescents with idiopathic scoliosis
showed that spinal fusion surgery had a positive effect on their ability to pray with 36.4% reporting an improvement in
the quality of prayer after surgery (Irianto et al., 2024). The next point is joint mobility in the elderly where a study that
emphasizes that frequent performance of Salah improves joint mobility and balance in elderly individuals (Putri &
Nurviyandari, 2018). The next point is mental well-being and anxiety reduction. Carrying out prenatal exercises that
incorporate prayer movements was found to be effective in reducing anxiety levels and normalizing blood pressure in
pregnant women, demonstrating the mental health benefits of prayer movements (Meiranny et al., 2022). Other research
has also shown that Islamic prayer movements function as effective stretching exercises that significantly improve lower
back flexibility in students compared to their peers who do not perform such movements (Jannati, 2021). Although the
benefits of prayer movements are well documented, several studies suggest that physical limitations after surgery may
still pose a challenge for certain individuals, indicating the need for an adapted rehabilitation approach (Irianto et al.,
2024).

SALAT POSTURE

The posture during Salat, the Islamic prayer, involves specific movements that have physiological implications and can
be monitored for correctness. Research indicates that performing Salat significantly activates pelvic floor muscles,
although contraction intensity is lower than maximal voluntary contractions (Ibrahim et al., 2024). Additionally, the
positions assumed during Salat can influence intra-ocular pressure, with notable changes observed immediately after
prayer (Aldossary et al., 2023) (Cogliano, 2023). From the point of view of physiological effects Pelvic floor muscle
activation shows that significant activation during Salat movement shows potential benefits for pelvic health (Ibrahim et
al., 2024). The pelvic floor muscles work to support the bladder, intestines and uterus. It also prevents incontinence of
the bladder, intestines, and prolapse and is also important in sexual function (Pelvic Floor, 2021). In addition from the
point of view of Intra-Ocular pressure, change shows a temporary increase in intra-ocular pressure immediately after
Prayer which requires further investigation (Aldossary et al., 2023)(Cogliano, 2023). According to Rahman, there should
be a Monitoring and Training System or Smart Monitoring System where an advanced system that uses image processing
can help the congregation ensure the correct posture during Prayer to deal with common mistakes made by novices
(Rahman et al., 2023) (Rahman et al., 2021). Although the physiological benefits of the Salat posture are clear, the need
for a proper training and monitoring system highlights the importance of proper practice to maximize these benefits.

RUKU’ (BOWING) AND SUJUD (PROSTRATION)

The concept of ruku’ (bowing) and sujud (prostration) is an important component of Islamic prayer (Salah) with specific
practices that have developed over time. Understanding these movements involves examining their historical context and
the interpretations that have emerged in different communities. Referring to the historical context, bowing and prostration
are performed tauqifi, as taught by the Prophet Muhammad. There is no clear difference in this movement between men
and women in the original hadith (Hanif & Yulia, 2024). However, cultural interpretations have led to variations,
especially regarding women's practices, where some traditions suggest women should close their limbs during this
movement (Hanif & Yulia, 2024). Through the interpretation of society, the understanding of bowing and prostration
has changed through various Islamic sects, especially in the tradition of Imam Syafi'i who emphasizes a posture specific
to women (Hanif & Yulia, 2024). This transformation reflects broader societal norms and the evolution of religious
practice, showing that although the basic movement remains consistent, and its implementation can vary based on cultural
and theological interpretations (Hanif & Yulia, 2024). Although the core principles of bowing and prostration are
universally recognized, variations in practice highlight the dynamic nature of Islamic jurisprudence and the influence of
cultural context on religious observance.

CHAIR FOR SUPPORT DISABILITY TO PERFORM SALAT AND ERGONOMIC

The Salat chair is designed to facilitate the performance of the Islamic prayer (Salat), particularly for individuals with
mobility challenges, such as the disabled, elderly or those recovering from surgery. Research highlights the importance
of ergonomic features in these chairs to enhance prayer performance and safety. Ergonomic chair design for the elderly
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and disabled making the addition of armrests and seat aids significantly improves the individual's ability to transition
from sitting to standing during prayer as well as reducing the time taken for this movement (Ningrum et al., 2020). The
study involved 17 elderly participants and showed that this modification could improve their overall prayer experience
and physical safety (Ningrum et al., 2020). Considerations for patients with hip movement in certain Prayers such as
sujud (prostration) may pose a risk. It is recommended that these individuals pray while sitting to avoid complications
(Ismail et al., 2014). The design of prayer chairs can be adapted to accommodate these needs by ensuring patients can
perform their religious practices safely (Ismail et al., 2014). According to Osama, the Therapeutic Benefits of Prayer are
comparable to light-intensity exercise that involves several muscle groups and improves balance which can be beneficial
for recovery (Osama & Malik, 2019) (Khanam et al., 2015). The movements involved in Prayer activate the major
muscles indicating that a well-designed chair can support spiritual and physical health (Khanam et al., 2015). At present,
such worshippers rely on conventional chairs for assistance in achieving positions of prayer that they cannot assume
(Badwin S. Z., et al, 2021). Unfortunately, the use of such conventional chairs causes disturbances to worshipers in the
row behind the chairs or/and misaligns their users with prayer rows (Badwin S. Z., et al, 2021). Innovation and production
of prayer seats can widely be seen around the world, particularly in a nation or region with a majority Muslim population
(Abdullah S. M. F., et al, 2020). Most of the existing devices consist of basic systems and sometimes do not accurately
meet disabled Muslim requirements (Abdullah S. M. F., et al, 2020). There is a statistically significant difference
(p <0.001) in the history of chair users offering prayers (Mahamed Ateef, et al, 2021). Therefore, the Prayer chair serves
as an important tool to improve the prayer experience for individuals with mobility problems while also promoting
physical well-being through its ergonomic design. However, it is important to consider the individual's health condition
when designing these chairs to ensure safety and accessibility.

DISABILITY

Types of disabled people who often come to the mosque such as deaf, visually impaired, mute, crutches, and wheelchair
users (lksan, et al, 2022). People with disabilities face several difficulties due to the loss or change in the function of
their body structure (Badwin S. Z., et al, 2021). For example, disabled people who are deaf find it difficult to hear every
reading and movement of the imam during congregational prayer (Winasis, et al, 2022), they are forced to observe the
congregation around them to follow the movement of the imam in prayer. For disabled persons who cannot stand, praying
in a chair can be a beneficial option for individuals who have not been able to go to the mosque for years (Badwin S. Z.,
et al, 2021). Accessibility is a form of sympathy and empathy to facilitate the disabled by providing friendly public
facilities (Lestari, P., & Raodah, R., 2020). However, the accessibility of facilities is still not fully adequate and disabled-
friendly for disabled people who use crutches, crutches and wheelchairs (Lestari, P., & Raodah, R., 2020). The research
was carried out by identifying the factors that hinder the disabled when using this facility, and designing this facility to
be easy to use by the disabled, especially wheelchair users (Tri Putri, N., Abrar, R., & Fatrias, D., 2022).

METHODOLOGY

This proposal outlines the methodology for a research project aimed at designing accessible prayer chairs for disabled
worshipers at the Sibu Mosque. The project will involve a qualitative data collection, ergonomic assessment, and a design
and evaluation process to develop an innovative and inclusive prayer chair solution.

DATA COLLECTION

Qualitative Research: the selection of this approach will allow the researcher to deepen the experiences and perspectives
of individuals with disabilities regarding the challenges they face in performing prayer movements. Researchers use
methods Semi-Structured Interviews and Direct Observation. Semi-structured interviews will be conducted with
individuals with disabilities, caregivers, and mosque officials to gather rich and detailed information about their
experiences, needs, and preferences. While in terms of observation, the researcher will make direct observations of
disabled individuals who perform prayer movements in the mosque will be conducted to identify physical challenges as
well as the use of chairs provided in the mosque and potential design solutions.
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In addition, for the sampling technique, the researcher chose to use snowball in addition to where this technique will be
used to identify and recruit disabled participants who may have difficulty performing prayer movements. Initial
participants will be identified through mosque officials, disability organizations, or health care providers. These
participants will then be asked to refer other individuals who may be eligible for this study.

The conceptual framework chosen by the researcher is to focus on disabilities where the researcher needs to understand
the various types of disabilities that can physically affect the movement of prayer. In addition, using ergonomic design
principles to design prayer aids that are comfortable, safe and functional. Next, User Centered Design can look at the
involvement of individuals with disabilities in the design process to ensure that their needs and preferences are met.

A pilot study was conducted to test the research instruments, data collection procedures, and analysis methods before the
researcher used them at the actual study site. in this way will help the researcher refine the research design and ensure
its feasibility.

ERGONOMIC ASSESSMENT

The researcher plans to evaluate the existing chairs where the chairs found in the Sibu Mosque will be evaluated using
ergonomic principles, taking into account factors such as range of motion, stability, comfort and posture support during
Ruku' and Sujud. The evaluation will identify areas for improvement and inform the design of the prototype.

DESIGN AND PROTOTYPING

In the next process, prototype development based on the insights gathered from the data collection and ergonomic
evaluation, an innovative chair prototype will be developed. The prototype will incorporate ergonomic principles and
address the specific challenges of Ruku' and Sujud, aiming to provide optimal support and comfort for disabled
worshippers.

USER TESTING AND EVALUATION

A rigorous user testing process will be conducted with disabled individuals to evaluate the effectiveness and usability of
the prototype chair. Participants will be asked to perform Ruku' and Sujud using the prototype and provide feedback on
factors such as ease of use, comfort, stability, and overall satisfaction with the prayer experience. Therefore, data analysis
through feedback collected from user tests will be analyzed to identify areas for improvement and inform further design
iterations.

This methodology outlines a comprehensive approach to designing accessible prayer chairs for disabled worshipers at
Sibu Mosque. By combining qualitative and quantitative data collection, ergonomic evaluation and user testing, the
project aims to develop innovative and inclusive solutions that meet the specific needs and preferences of individuals
with disabilities.

EXPECTED FINDING
1. Improved Ruku' and Sujud Performance

The research anticipates developing chair designs that significantly enhance the ability of disabled individuals to perform
Ruku' and Sujud comfortably and correctly. The prototypes will incorporate features that provide adequate support,
stability, and adjustability, enabling users to perform these movements with greater ease and confidence. Improved
comfort and stability: The designed prayer chair is expected to provide better comfort and stability for worshipers with
disabilities during Ruku' and Sujud, reducing tension and physical discomfort. Enhanced range of motion: Chairs will be
designed to accommodate a wider range of motion, allowing individuals with physical limitations to perform Ruku' and
Sujud more effectively. Improved postural support: The chair will offer proper postural support to help maintain proper
alignment during prayer, reducing the risk of injury or discomfort.
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2. Positive User Feedback

The research expects to receive positive user feedback from disabled worshippers, indicating an improved prayer
experience, reduced discomfort, and increased feelings of inclusion. The user testing phase will provide valuable insights
into the effectiveness and usability of the proposed chair designs. Increased satisfaction with the prayer experience:
Users are expected to report a significant improvement in their overall prayer experience, with higher levels of satisfaction
and enjoyment. Improved accessibility and inclusivity: The designed chairs will contribute to a more inclusive and
accessible prayer environment, empowering worshipers with disabilities to fully participate in religious activities.

3. Design Guidelines and Recommendations

The research will generate design guidelines and recommendations that can be implemented in Masjid Sibu and other
mosques. These guidelines will encompass ergonomic principles, accessibility features, and design considerations for
inclusive prayer spaces, fostering a welcoming and accessible environment for all. Adaptability and adaptability: The
design guidelines will emphasize the importance of adaptability and adaptability to accommodate various physical
abilities and preferences. Durability and ease of maintenance: The chair will be designed to be durable and easy to
maintain, ensuring its long-term use and functionality. Cost-effectiveness: The design guidelines will consider cost-
effectiveness to ensure that chairs are accessible and affordable for mosques and individuals.

By achieving these expected results, the project will contribute to improving the accessibility and inclusivity of prayer
spaces for disabled worshippers, promoting a more equitable and welcoming religious environment.

CONCLUSION

This research will contribute valuable knowledge to the field of inclusive design and assistive technologies for religious
practices. The study will highlight the importance of considering the specific needs and challenges of disabled individuals
in mosque design and will provide evidence-based recommendations for creating more accessible and inclusive prayer
spaces. For implication for Mosque Design, the findings of this research will have significant implications for mosque
design, promoting the integration of accessibility features and ergonomic considerations into future mosque construction
and renovation projects. The study will provide valuable insights for architects, engineers, and mosque administrators to
create more inclusive and welcoming spaces for all worshippers. For wider adoption and impact, the proposed chair
designs have the potential for wider adoption in mosques and other religious institutions, fostering a more inclusive and
welcoming environment for disabled individuals. The study's findings can serve as a model for other communities
seeking to enhance accessibility and inclusivity in their religious spaces.
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